An experiment was conducted to study the effect of extracted coconut meal (ECM) on egg production performance, egg quality, carcass characteristics and biochemical parameters from 21 to 52 weeks in one hundred and eighty Single Comb White Leghorn (SCWL) layers. These birds were randomly grouped into five treatments with three replicates of twelve birds each. The treatment groups consisted of 0 (T ), 5 (T ), 10 (T ), 15 (T ) and 20 percent (T ) coconut meal inclusion in the egg type chicken diet. 1 2 3 4 5
Introduction
The coconut plant is grown in more than 80 countries in the world. Indonesia and Philippines are the first and second largest coconut producing countries in the world. India is the third largest coconut producing country and it is cultivated in an area of about 1.78 million hectares.
Materials and Methods
The world annual coconut production was 53.00 million
The biological experiment was conducted in Single tonnes which yielded about 1.80 million tonnes o f Comb White Leghorn (SCWL) layers by feeding diet coconut meal. India's coconut meal production was 0.28 containing different levels of extracted coconut meal million tonnes which was about 15.4 percent of world (ECM) from 21 to 52 weeks of age to study the growth, production (FAO, 2004) . In India, Kerala is the largest egg production performance, egg quality. One hundred producer of coconut followed by Tamil Nadu, Karnataka and eighty Single Comb White Leghorn pullets at the and Andhra Pradesh.
age of 16 weeks were purchased and reared for Matured coconut kernel is called copra. The dried kernel adaptation up to 20 weeks of age. The birds were is the chief commercial product from coconut, which weighed, leg banded and randomly allotted into five is mainly used for oil extraction. Copra normally has an treatment groups with three replicates of 12 birds each. oil content varying from 65 to 72 percent. Coconut meal Experimental treatments were is the residue left after the extraction of oil from the T -Control coconut kernel.
T -5 percent extracted coconut meal In poultry production, the expenditure towards feed is T -10 percent extracted coconut meal more than 75 percent and it consists of nearly 3 5 T -15 percent extracted coconut meal percent oil cakes / meals as a protein source. Inclusion T -20 percent extracted coconut meal of locally available oil cakes / meals in poultry feed
The protein concentrate was prepared on isocaloric and formulation helps in reduction of feed cost.
isonitrogenous basis to the extracted coconut meal by The fourth and fifth place for India in world, respectively mixing locally available extracted groundnut meal (21%), in egg and poultry meat production (Poultry International extracted sunflower meal (19%) and deoiled rice bran Executive Guide, 2004; Mandal et al., 2005) was mainly (60%). The experimental diets were prepared as per BIS due to immense production from southern states o f (1992) by replacing protein concentrate with extracted India viz. Tamil Nadu and Andhra Pradesh. coconut meal in graded levels of 0, 5, 10, 15 and 20 The price of coconut meal is fixed on the basis of its percent (Table 1 ) crude protein content in the world market and it i s declining year by year as compared to other oil cakes (All Production parameters India Poultry Business Directory, 2003 Directory, -2004 . Since, the Body weight: Initial individual body weight of Single coconut meal is available locally in the southern poultry belt of India, the present study on feeding value of coconut meal for egg type chicken was carried out for further development of poultry industry. Ingredients  T1  T2  T3  T4  T5  Maize  50  50  50  50  50  Protein concentrate  20  15  10  5  0  Extracted coconut meal  0  5  10  15  20  Soybean meal  15  15  15  15  15  Fish Comb White Leghorn layers in all treatment groups were recorded at the first day of 21 week of age and st subsequently once in every 28 days up to 52 weeks of study period.
Feed consumption:
Feed consumption of all the treatment groups were recorded for every 28 days period and the mean total feed consumption per bird per day were calculated.
Egg production: During experimental period, the egg production was recorded daily. Based on data, egg production was calculated in terms of hen day (percent) and hen housed (number).
Feed conversion ratio:
Feed conversion ratio was calculated and expressed as kg feed consumed t o produce one dozen eggs.
Livability: The mortality of birds was recorded on its occurrence during the experimental period and livability percentage was worked out.
Statistical analysis:
All the parametric data obtained in this study were subjected to analysis of variance using statistical techniques as per the method of Snedecor and Cochran (1989) . Angular transformation was applied to percentages wherever needed before carrying out the statistical analysis.
Results

Body weight:
The analyses of data on mean body weight of SCWL layers did not differ significantly between treatment groups at 21, 24 and 28 weeks of age (Table  2) . At 32 weeks of age, T significantly (P<0.05) gained 2 body weight compared to T and T. There was 4 5 significant (P<0.01) gain (1320.17 g) in body weight in T 2 whereas significant reduction (1189.33 g) in body weight was noticed in T at 36 weeks of age. Feed consumption: The overall mean feed consumption (21 to 52 weeks) did not differ significantly between treatment groups (Table 3) . But, the overall mean feed consumption was non significantly higher in T (109.74 4 g) followed by T (108.98), T (108.93), T (108.76) and T 2 5 3 1 (107.32). Throughout the study period (21 to 52 weeks), no significant difference was observed in feed consumption between treatment groups.
Egg production: Hen housed egg production (HHEP)The over all mean hen housed egg production (21 to 52 weeks) was higher in T (207.26) followed by T the study period (Table 4 ). Means within a row with no common superscript differ significantly (P<0.01)
A-C No significant difference in hen housed egg production was significantly (P<0.05) poor in T from 45 to 48 weeks was observed between treatment groups up to 3 2 and in T and T from 49 to 52 weeks when compared to weeks of age. Hen housed egg production in T and T other treatment groups.
4 5 was significantly (P<0.05) reduced compared to control during 33 to 40 weeks of age. Significant (P<0.01) Livability: Livability was 100 percent in all treatment increase in HHEP was observed in T , T and T groups except one bird mortality in T during the period 1 2 3 compared to other treatment groups from 41 to 4 8 from 37 to 40 weeks of age. Hence, feeding of extracted weeks of age. However, no difference was observed up coconut meal up to 20 percent in the hens diet did not to 10 percent level of extracted coconut meal in the diet affect livability compared to control group.
Hen day egg production (HDEP):
The analyses o f variance of data on overall mean (21 to 52 weeks) percent HDEP showed significant (P<0.05) difference between treatment groups ( Table 5 ). The HDEP in T 4 and T were significantly lower during the period from 33 5 to 36 (P<0.05) and from 41 to 52 weeks (P<0.01) of age when compared to control. Comparison of overall mean indicated that T had significantly (P<0.05) lower HDEP 5 than other treatment groups.
Feed conversion ratio (kg/dozen eggs):
The analyses of data on overall mean (21 to 52 weeks) feed conversion ratio did not differ significantly between treatment groups (Table 6 ). From the beginning of the experiment up to 44 weeks of age, no significant difference was observed in the feed conversion ratio. However, feed conversion ratio 5 4 5 4
Discussion
Production parameters Body weight: The mean body weight of Single Comb White Leghorn (SCWL) layers at 52 weeks of age was significantly (P<0.01) low in groups fed diet containing 10, 15 and 20 percent coconut meal compared to 0 and 5 percent coconut meal fed groups. No significant difference was observed in body weight during the initial period of egg production (21 to 28 weeks). Similarly, Thomas and Scott (1962) Means within a row with no common superscript differ significantly (P<0.01)
A-C indicated that incorporation of coconut meal in the layer was significantly low (199.14) compared to other diet above 10 percent significantly reduced the body treatment groups during the period from 21 to 52 weeks weight in layers. But the body weight at 52 weeks of age of age. The observation of this study differed from the in groups fed below 10 percent coconut meal was also earlier report of Wignjosoesastro et al. (1972) and non significantly lower compared to control. This was Kawsar et al. (2001) . The reduction in hen housed egg contrary to the findings of Padhi et al. (2003) who found production might be due to decreased digestibility of increased body weight in layers fed diet containing up to coconut meal as observed in the ileal digestibility trial 10 percent coconut meal which might be due to the ( Table 5 ). influence of other feed supplements included in the diet The SCWL layers fed diet containing 15 and 20 percent during the experiment.
extracted coconut meal showed significant (P<0.05)
Feed consumption: Incorporation of coconut meal up to weeks and from 41 to 52 weeks (P<0.01) of age 20 percent in the SCWL layer diet did not affect the feed compared to control during the study period from 21 to consumption when compared to control which might be 52 weeks. due i socaloric and isonitrogenous diets. This finding was in agreement with Sarkar and Banerjee (1987) who Hen day egg production: When coconut meal was fed to observed no significant difference in feed intake by the SCWL layers from 21 to 52 weeks of age, the statistical pure White Leghorn straight run chicks up to 6 weeks of analysis showed significant decline in hen day egg age fed diet containing 0 to 40 percent deoiled coconut production starting from 33 to 36 weeks of age. T , T meal. Similarly, Panigrahi (1989) reported that addition and T had significantly lesser hen day egg production of coconut meal at the level of 0, 10, 20 and 40 percent when compared to control during 33 to 36 weeks of age. in the diet of Shaver Star Cross-288 hens did not affect
The same trend was continued in T and T groups from the feed intake among treatment groups. 41 to 52 weeks of age. However, overall mean showed This was contrary to the findings of Wignjosoesastro et significant (P<0.05) reduction in hen day egg production al. (1972) who recorded significantly (P<0.05) higher in T compared to other groups. feed intake (96.3, 96.8, 99.8, 103.2 and 106.6 g/day/bird This was contrary to the findings of Kawsar et al. (2001) in diet containing 0, 10, 20, 30 and 40 percent coconut who reported that percent hen day production was meal, respectively) in White Leghorn pullets from 24 to higher (80.1) in Star Cross Brown-579 commercial 48 weeks of age, which increased linearly as the level of layers fed diet containing 20 percent coconut meal and coconut meal was increased from 10 to 40 percent in 12 percent soybean meal when compared to 20 percent the diet. This was attributed to poor utilization of coconut coconut meal and 10 percent fish meal diet (77.8 meal at higher levels in the diet. Similarly, Padhi et al. percent) . Similarly, Thomas and Scott (1962) reported (2003) found that Nicobari hens fed diet containing 5 better egg production in White Leghorn layers fed diet percent coconut meal consumed significantly (P<0.05) containing 30 percent coconut meal supplemented with higher amount of feed (110.70 g/day/bird) compared to 7.5 percent fish meal. 10 (88.00), 15 (88.07) and 0 (80.36 g) percent coconut Padhi et al. (2003) recorded significantly (P<0.05) higher meal diet.
number of eggs (54.0) in Nicobari hens fed diet Egg production of experimental period from 30 weeks of age. However, Hen housed egg production: The overall hen housed the number of eggs laid by hens fed diet containing 0 egg production of 20 percent coconut meal fed group (37.0), 10 (40.0) and 15 (40.0) percent coconut meal did reduction in hen housed egg production from 33 to 40 3 4 5 4 5 5 containing 5 percent coconut meal during the 100 days not differ significantly during the study period. Padhi et al. (2003) who found a poor feed conversion Panigrahi (1989) observed no significant difference in ratio from 2.43 to 2.68 when the level of coconut meal hen day egg production of Shaver Star Cross-288 hens was increased in the layer diet from 5 to 10 percent. But, fed diet containing 40 percent coconut meal with high fat Thomas and Scott (1962) reported better feed content (22.9 percent). This was contrary to the findings conversion ratios (2.20 in experiment I and 1.82 i n of this study, where significant (P<0.05) difference experiment II) in White Leghorn layers fed diet containing observed in hen day egg production of SCWL layers fed 30 percent coconut meal and 7.5 percent fish meal. diet containing up to 20 percent extracted coconut meal However, the overall feed conversion ratio of T was less with low fat content (2.89 percent), which was very low which might be due to lower digestibility of coconut meal when compared to the coconut meal used by Panigrahi when incorporated at 20 percent level in the SCWL (1989). layers diet.
Feed conversion ratio (kg/dozen eggs):
Feeding of Livability: Eventhough there was a significant (P<0.01) coconut meal up to 20 percent level to SCWL layers did reduction in body weight at the end of the study period in not show any significant effect in overall feed conversion T , T and T compared to control, no significant ratio compared to control during the study period from 21 difference was observed in overall mean livability. Dhara to 52 weeks of age. Whereas, the feed conversion ratio et al. (1994) ; Bera and Mandal (1995) and Kawsar et al. of T was comparable to other treatment groups up to 44 (2001) were also reported that livability was not affected 5 weeks and it was significantly (P<0.05) poor from 45 to by feeding coconut meal to Japanese quail, broilers and 52 weeks of age compared to control. commercial layers, respectively. This was contradictory to the findings o f Wignjosoesastro et al. (1972) who observed better feed conversion ratio (kg/dozen eggs) in White Leghorn pullets fed diet containing 20 (1.62) percent coconut meal when compared to 10 (1.71), 30 (1.84), 40 (1.97) and 0 (1.97) percent coconut meal fed groups. The f inding of this study was also inconsistent with 5 3 4 5
